thinks that in the 1950s there were various attempts to glorify the synthetic theory of evolution but that "On the whole, it was a time of stagnation, rhetorical arguments dominating over meticulous scientific reasoning."
The neutral theory makes quantitative predictions based on a well-developed mathematical theory. However, most analytical results are presented in a nontechnical manner. Furthermore, the stochastic theory of population genetics, the most difficult part of the book, is given in a later chapter (chapter 8). Thus, a reader can understand the core arguments for the neutral theory of molecular evolution (chapters 5 and 7) without going through the difficult part of the book.
Chapters 5,7, and 9 form the core of the book. This part includes the well-known arguments for the neutral theory, such as the approximate constancy of amino acid substitution rate and the inverse relationship between selective constraints and rate of molecular evolution. It also includes Kimura's rebuttals to various criticisms of the neutral theory and deals with new issues, such as the rapid evolution of pseudogenes, nonrandom usage of synonymous codons, and the evolution of selfish DNAs. I largely agree with Kimura that the neutral theory explains molecular evolution better than any alternative theory. This is especially so with respect to the inverse relationship between selective constraints and rate of evolution. In the earlier days, fibrinopeptide and insulin C, which are subject to relatively few constraints, were the best examples for this argument. Later, the contrast between the synonymous and nonsynonymous rates of nucleotide substitution was added to the argument. It was then predicted that a sequence without any function would evolve at the highest rate. This turns out to be true for pseudogenes, which do not appear to have any function. A serious criticism of the rate-constancy argument has been that the constancy is in terms of chronological time rather than generation number, although mutation rate is thought to be more nearly constant per generation than per year. Recent DNA sequence data, however, suggest that the rate of nucleotide substitution is higher in short-living organisms, such as rodents, than in long-living organisms, such as humans.
I have a few criticisms of the book. First, works by other authors were, in general, not covered so extensively as those by Kimura and his associates. Second, although the genetic-load argument was an important part of his 1968 paper, it need not be repeated in detail without revising the estimated number of genes. The authors knows very well that the coding part in the genome of mammals is far smaller than 4 X lo9 nucleotide pairs, the number used in the original argument. Third, his treatment of the problem of nonrandom usage of synonymous codons is not very satisfactory. He uses the model of stabilizing selection and assumes that a certain combination of nucleotide frequencies at the third-codon positions in a gene is optimal. However, knowing the proportions of the four types of nucleotides is not sufficient for specifying the optimal codons. Therefore, even if the proportions are optimal, there could be numerous nonoptimal codons. This would be inconsistent with the observation that the proportion of optimal codons in highly expressed genes is often higher than 90%.
In recent years few hypotheses have ever had such a great impact on evolutionary biology as the neutral theory. Now its founder and principal architect has masterfully put together all the supporting arguments and the theoretical basis in a book. This is timely, in view of the current intense research in molecular evolution spurred by the explosion of DNA sequence data. I recommend the book to all students of evolution.
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